Purpose: Community transmission of SARS-CoV-2 was detected in Spain in February 2020, with 216% intensive care unit (ICU) capacity expanded in Vitoria by March 18 th , 2020.
INTRODUCTION
Since the initial identification of SARS-CoV-2 infections in Wuhan, it has been important to identify characteristics beyond China with implications in management [1, 2] . Reports describing ICU patients with SARS-CoV-2 out of China are still limited [3, 4] . The clinical course of adult inpatients in Wuhan has been reported [5] with a high mortality rate and a risk of death above 90% in presence of high (0.05 ng/ml) procalcitonin (PCT) plasma [5] . Because most patients in China and Italy received non-invasive ventilation, information is needed on patients following a strategy of early intubation without inducing potential ventilator-induced lung injury. Moreover, in view of the limitation of resources, it is also important to improve insight on 7-day mortality and identify different phenotypes for personalised management [6] . In the capital of Alava, a city in the Basque Country which experienced the acceleration curve before other Spanish provinces (in relation to a massive contagion in a funeral) with 216% ICU capacity being already effective on March 18 th , 2020 (see comparison with Madrid (89%), Barcelona (17%) and other provinces in figure 1 ), anticipating the effect in other regions.
This present study aimed at reporting the epidemiology of the first patients admitted with SARS-CoV-2 in Spanish ICUs, twenty days after the first admission in a hospital located at ground zero (figure 1) in Spain. Secondary objectives were: to compare the first ICU admissions during the 2009 influenza pandemic in Spain with the first reported series of ICU patients with SARS-Cov-2 in Wuhan and USA. Because of mortality reports in Wuhan [5] suggesting a close association, we assessed correlation between plasma procalcitonin at ICU admission and 7-day mortality.
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METHODS

Study design
All consecutive SARS-CoV-2 adult patients (≥ 18 years old) from the University Hospital Araba (Vitoria, Spain) between March 04, 2020 and March 31 th , 2020 were included. All patients that required hospitalisation with a COVID-19 diagnosis according to WHO interim guidance [7] were included. Patients were followed until ICU discharge or death from March 04, 2020 (first patient admission) to March 31, 2020. All clinical data were collected prospectively by the investigators.
PCT plasma levels samples were obtained within 24 ICU admissions.
Non-invasive ventilation was not indicated in this cohort. Intubation was clinically indicated in presence of respiratory alkalosis with progressive hyperventilation when delivering high oxygen concentrations.
Data collection
Basic epidemiological, clinical, laboratory, microbiology, treatment, and outcome data were extracted (HB) and standardised in a CRF, modified from the ISARIC CRF. The study protocol was approved by the IRB and informed consent was waived (ref. 2020-022). Patient data were censored at 15 days of follow up, on April 6th, 2020 and survival data were estimated at 7-day and 15-day after ICU admission.
Laboratory procedures
Clinical specimens for SARS-CoV-2 identification were obtained in accordance with Centres of Disease Control guidelines. Methods for laboratory confirmation of SARS-CoV-2 PCR were performed at the hospital laboratory.
Definitions
Page 6 of 25 J o u r n a l P r e -p r o o f A confirmed case was defined by a positive result on a reverse-transcriptase-chain-reaction (RT-PCR) assay of a nasopharyngeal swab or respiratory specimen. Comorbidities were identified from hospital charts. Definitions used in this article have been reported elsewhere [8] .
Biomarkers measurement
Procalcitonin plasma levels were determined with the Assay, Alinity I ®, Abbott, EEUU. The assay has a detection limit of 0.02 ng/ml with a probability of 95%, sensitivity of 0.06μg/L (upperreference-range 0.5μg/L in healthy subjects). Determination of PCT plasma levels was performed within 24 hours after ICU admission.
Statistical analysis
Considering the rapid spread of the Covid-19 pandemic, the aim of the study was to report a fast overview of the situation in one of the first cities to be impacted by the outbreak. Therefore, no sample size was calculated.
Continuous variables were described as medians, and interquartile range (IQR) or mean with standard deviation (SD), and categorical variables were presented as counts and percentages.
Pairwise comparisons for categorical variables were performed by using the Pearson's χ2 test. Association between survival and PCT plasma levels was estimated using Kaplan-Meier curves.
Comparisons between continuous variables used Student's t-test and
Hazard ratios (HR) and 95% confidence intervals (CI) were computed using the long rank test.
Statistical significance was considered if the p-value was less than 0.01. Statistical analyses were performed with GraphPad prism 6 software. The median time to onset of symptoms prior to ICU admission was 7 days [5-12 days] (table 1).
RESULTS
From
The most common symptoms at ICU admission were fever (100%), dyspnoea (88%), cough (73%) and malaise (44%). Myalgias were very uncommon (4%). Ninety-four percent of patients received antiviral treatment with lopinavir/ritonavir and hydroxychloroquine, plus interferon beta (85%). Empirical antibiotic agents were administrated to 42 patients, whereas co-infection was identified in 6 patients. Chest-X ray findings are reported in table 1.
All patients were admitted with hypoxemic respiratory failure and none received non-invasive mechanical ventilation. Forty-five (94%) underwent intubation and 3 high-flow oxygen nasal therapy (HFNT). Tracheostomy was performed in five ventilated patients (9%). Prone position was performed in 22 patients (49% of mechanically ventilated patients) and none received inhaled nitric oxide or prostacyclin. One patient was transferred to a referral centre for VV ECMO therapy. One myocarditis was documented. A flow chart (figure 2) is detailing outcomes on day- 
DISCUSSION
This study describes 48 critically ill patients with COVID 19 and severe acute respiratory failure in Vitoria, Spain, from March 04, 2020 to March 24, 2020. Patients received HFNT or intubation, but non-invasive mechanical ventilation was not applied. Two weeks after ICU admission, three out of ten intubated patients have died, and half of the patient cohort required prolonged ventilatory support. Two out of ten intubated patients were extubated (and discharged), most at the second week of ventilation. Plasma procalcitonin (threshold 0.5µg/L) failed to predict mortality. Our findings suggest that an oxygenation strategy emphasising optimisation of oxygenation, intubation based on clinical criteria of hyperventilation and avoiding ventilator-induced lung injury associated with non-invasive mechanical ventilation would be life-saving in a significant proportion of patients. Table 1 compares current findings with first series of SARS-CoV2 in the ICU in China, USA, and 2009 pandemic influenza in Spain. Clinical presentation is consistent with a recent systematic review [9] , lymphocytopenia and coagulation alterations being common at hospital admission, with some important differences documented when compared with pandemic influenza in 2009 (Table 1) , as reported elsewhere [2] , and also with the first ICU series reported from Wuhan [10] .
Obesity was the most common comorbidity in our report, suggesting differences in western countries regarding Wuhan reports (11), followed by hypertension and chronic respiratory J o u r n a l P r e -p r o o f diseases. The low prevalence of immunocompromised (solid organ transplants or HIV) and pregnant patients compared with severe influenza-infected patients may be associated with the interaction of coronavirus with innate immunity. Fei Zhou et al. [5] reported a risk of death above 90% in patients with high procalcitonin, which is not consistent with our findings. This can be due to different laboratory techniques, co-infection rates or degree of acute lung injury (no NIV was applied in our cohort). Although more information on procalcitonin is required [12] , our findings suggest that no prognostic information can be inferred. This early report of characteristics of SARS-CoV-2 influenza in Spain is of interest, as most information currently available is coming from large cohorts in China, or short case series from Italy or USA (5, 6, 11, 13) . An important characteristic is that in the current cohort, no patients were exposed to prior non-invasive ventilation, which was commonly performed using a facial mask in Wuhan or a helmet in Italy, with a protocol of earlier intubation based on hyperventilation unable to maintain Satv02 above 90%. Patients in this cohort were intubated a median of 7 days after onset, which is later than in pandemic influenza but earlier than in Wuhan. Zhou et al. (5) reported 97% mortality in intubated patients during a median time (IQR) J o u r n a l P r e -p r o o f of 18.5 (15 to 19) days. Although 28-day mortality was not available due to the early report, 7day mortality was estimated to be lower than 15% in our cohort and 10 patients were extubated within the second week, which means that the prognosis is better with different strategies of oxygenation. In contrast with reports from China or Seattle suggesting a severe ARDS, a strategy of early intubation disclosed that SARS-CoV-2 does not lead to a typical ARDS. In our experience, two thirds of our patients have initial lung compliance > 40 ml/cm H20 postintubation being consistent with a preliminary report with 16 patients by Gattinoni et al. (6) , suggesting that ARDS is a consequence of acute lung injury associated with delayed intubation or super-infection.
Thus, non-invasive ventilation seems not recommended and early high PEEP (above 10 cm H20 is probably not the right ventilatory strategy) may be harmful. Our experience suggests avoiding spontaneous ventilation early in the ED or ward may be harmful. Thus, SARS-CoV-2 patients can be maintained with high-flow oxygen nasal therapy (HFNT) or high-concentration oxygen reservoir if they do not present extreme hyperventilation. Early on this disease, non-intubated patients may benefit from prone position before intubation. Three of our patients were managed like this without intubation and were discharged early. Recruitment manoeuvres should be contraindicated and the benefit of prone position in intubated patients and protective ventilation should be restricted to those developing acute lung injury. These findings suggest that hypoxemic vasoconstriction is the main early mechanism and patients can benefit of inhaled prostacyclin or nitric oxide (before developing tachyphylaxis).
Lastly, although we did not document pulmonary embolisms in our cohort (autopsies were not allowed), laboratory tests are consistent with endothelial injury and micro-thrombosis. Zhou et al. (5) reported serum ferritin with a median above 1400 ng/L among 54 non-survivors in a context of hyperinflammatory states. These patients should receive sCD25 measurements and a bone marrow aspirate to rule out systemic haemophagocytic lymphocytosis, which should be treated with 500 mg/kg gamma globulins/day and dexamethasone 10 mg/12 h for 4 days. The same authors also reported D-dimer above 1 ug/ml among 81% of non-survivors and our J o u r n a l P r e -p r o o f findings are consistent with these observations. Although no difference on overall 28-day mortality was found between heparin users and non-users (30.3% vs. 29.7%, p = 0.91) in a report among 449 patients with severe SARS-CoV-2 infection in China (14) , the 28-day mortality was significantly reduced in those receiving low molecular weight heparin with a D-dimer > 6 fold the upper limit of normal (32% vs. 52%, p = 0.01) or a SIC score (15) > 4 (40% vs. 64%, p = 0.02).
Our study has several limitations. More than half of the cohort remained in the ICU at the time of censoring on April 6 th , 2020 and further outcomes assessment have to be performed. Our sample size is small, because we focused on critically ill, and data cannot be extrapolated to patients hospitalised in medical wards. However, it is an early report illustrative of the epidemiology in South Europe, which can be compared with Wuhan and initial reports of pandemic influenza A H1N1pdm 2009 in Spain (table 1). We already expanded the ICU capacity above two-fold in March 18 th and data cannot be generalisable to patients with another acceleration phase or with different available resources, but may serve to develop contingency plans in other geographical regions. Procalcitonin technique of determination may influence values and data may not be comparable when using other methods, such as KRIPTOR® to determine plasma values. Similarly, the strategy of early intubation, without prior non-invasive ventilation trial would means that data cannot be extrapolated to sites with other management strategies. Lastly, pulmonary compliance and driving pressure was not recorded in the study protocol, limiting identification of phenotypes and extrapolation to other sites.
CONCLUSION
This early experience with SARS-CoV-2 in Spain suggests that the right oxygenation is life-saving.
Seven-day mortality in SARS-CoV-2 requiring intubation was lower than 15%, with 80% of patients still requiring prolonged mechanical ventilation. PCT plasma levels do not predict survival. After 15 days of ICU admission, half of patients remained intubated, whereas one 
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